Abstract. We present an overview of the Laser Cooling and Atomic Physics (LCAP) program, and of the role played by the Jet Propulsion Laboratory in developing the core technologies for this program.
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Instrument development and PI support for these and later LCAP flights is provided by the Time and Frequency Sciences and Technology Group of the Jet Propulsion Laboratory. An example of the unique technologies being developed is the novel non-magnetic shutter system shown in figure 2, which is capable of performing reliably for one year in ultra-high vacuum, without perturbing the microgravity environment. Another challenging area is the development of rugged compact laser systems, capable of producing high power single frequency laser light with the stability and frequency tunability needed to meet the demands of a laser cooling experiment. Such a device must also be capable of up to one year of standalone operation. Other components and subsystems are also under development to provide the same capability available in ground-based laboratories on the Space Station. A key to minimizing the overall cost of the LCAP program is to develop experiments with as much modularity and reusability as possible. Thus the laser and optics subassembly for the PARCS experiment will also be suitable for a variety of future LCAP flights using atomic cesium. The RACE laser and optics subassembly, will have a similar design to the PARCS one, but will utilize different components in order to match the rubidium wavelength. Again, this system will be designed to be easily refurbished for future flights involving rubidium. Currently it is believed that most, if not all, LCAP flights will utilize one of these atomic species.
Amongst the exciting prospects for future flights are experiments involving BEC's, atomic lasers (sources of coherent atonic beams, which are analogous to optical lasers), searches for an electron dipole moment, and atom interferometry experiments, which will allow testing the validity of a variety of fundamental physical laws.
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